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? 9 ?253? 7 ?251? 12 ?196? 5 ?116? 9 ?667? 11 ?300? 53 ?307?
? 7 ?123? 3 ?67? 8 ?78? 15 ?50? 6?1,560? 4 ?175? 43 ?290?
?? 2 ?70? 1 ?40? 8 ?120? 7 ?60? 4 ?660? 6 ?226? 28 ?198?
?? 2 ?50? 1 ?40? 2 ?200? 5 ?108?
? 1 ?60? 1 ?40? 1 ?40? 3 ?47?
?? 18 ?182? 12 ?172? 30 ?134? 29 ?63? 19 ?947? 24 ?242? 132 ?265?
?? 3,280 2,060 4,030 1,826 18,000 5,796 34,992
?
?
? 2 ?120? 1 ?60? 4 ?27? 1 ?40? 2 ?240? 9 ?73? 19 ?83?
? 2 ?14? 9 ?18? 12 ?22? 2 ?150? 13 ?162? 38 ?75?
?? 1 ?40? 2 ?20? 1 ?240? 4 ?80?
?? 1 ?4? 1 ?8? 1 ?20? 3 ?11?
? 1 ?180? 2 ?13? 3 ?69?
?? 2 ?120? 3 ?29? 15 ?21? 16 ?22? 5 ?192? 26 ?117? 67 ?75?
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?????????????SNV?Stichting Nederlandse Vrijwilligers: Netherlands 
Development Organisation?????1988??????????????Traditional 
Irrigation Programme???? Traditional Irrigation Improvement Programme??
??1999?????????????????????Traditional Irrigation and 




























































?Kijiji cha Mikungani??????????????????????SHAMIMA 



























????????? 2.70 3.76 0.00 55.00 3,741.00 1,387
?????????? 3.59 4.64 0.00 6.50 2,430.75 677
?????????? 1.31 1.14 0.50 6.50 587.00 447
???????????
????????????
2.75 3.41 0.00 21.25 723.25 263
???????
??????? 0.95 0.74 0.00 3.00 26.50 28
????????
??
1.31 1.19 0.50 5.50 23.50 18
??????? 0.87 0.66 0.50 3.00 26.00 30
???????? 3.51 3.70 0.50 15.50 207.25 59
????? 1.70 1.50 0.25 7.00 56.25 33
???????
????? 3.00 2.36 0.50 9.00 42.00 14
??????? 2.70 1.68 0.50 6.00 62.00 23
?????? 2.50 1.41 0.50 4.50 17.50 7
????? 1.19 0.96 0.50 3.50 9.50 8
?????a 4.84 3.34 0.00 12.50 92.00 19
?????s 3.29 2.87 1.00 9.00 19.75 6
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2002???? ???? 351 482.8 1.4
2002??? ?? 188 154.7 0.8
???
1997???? ?? 162 274.0 1.7
1997??? ??11? 527 587.2 1.1
1998???? ??   68 116.0 1.7
1998??? ??12? 772 869.4 1.1
2000??? 11?12? 212 156.5 0.7
2001???? ???? 545 812.5 1.5
2001??? ??12? 592 510.0 0.9




































































































?75? 10.50 4 2.13 121.25 25 1.36 16.75 11 0.68
0.5?? 9?70? 5.00 2 1.88 63.00 9 1.48 3.50 7 0.50
?????23? 7.50 4 1.19 61.75 18 1.39 10.25 11 0.66














?75? 53.00 22 0.93 105.33 23 0.90 111.00 28 0.57
0.5?? 9?70? 12.00 5 1.04 37.25 10 0.96 28.00 12 0.55
?????30? 44.25 21 1.22 81.17 16 1.05 90.75 19 0.69




































3.00 2 1.50 2.00 1 2.00 8.00 2 0.67
1.00 1 1.00 1.00 1 1.00 1.50 1 0.50
0.25 1 0.25 3.00 2 1.50 2.00 2 0.63
0 4.00 1 4.00 0.50 1 0.50
0.75 1 0.75 0 0
5.00 5 1.00 10.00 5 2.00 12.00 6 0.60
50.25 11 1.18 22.50 11 1.52 97.25 12 0.92
10.25 8 0.94 5.00 5 0.75 5.75 3 0.54
24.25 7 1.03 11.75 8 0.79 22.75 11 0.54
6.75 2 0.88 4.75 3 0.69 20.75 4 0.65
8.50 6 0.97 12.25 9 0.86 8.25 8 0.54




























































??? ??? ??? ??? ????
5.0?
??? 7 3.00 60.00 14.86 20.11
??? 6 2.00 40.00 9.67 14.96
??? 7 0.00 1.00 0.31 0.41
2.0?5.0
??? 11 0.30 15.00 7.07 5.15
??? 11 0.00 10.00 3.27 3.41
??? 10 0.00 10.00 2.16 3.17
0.5?2.0
??? 8 0.00 27.00 8.25 9.05
??? 8 0.00 27.00 5.25 9.45
??? 8 0.00 3.00 1.47 1.20
0.5??
??? 10 0.00 10.50 2.75 3.36
??? 10 0.00 5.00 0.90 1.73





























? ? ? ?
5.0? 4 3 7 0
2.0?5.0 8 3 5 6
0.5?2.0 7 1 3 5
0.5?? 9 1 5 5


























12 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































5.0? 2,   3?0, 1? 2,   1?0, 0? 0, 2?0, 2? 1, 0?1, 0? 5,   6?1,   3? 7?2?
2.0?5.0 2,   2?2, 0? 2,   0?0, 0? 0, 0?0, 0? 1, 1?0, 0? 5,   3?2,   0? 11?4?
0.5?2.0 0,   2?0, 2? 0,   4?0, 1? 0, 1?0, 1? 0, 0?0, 0? 0,   7?0,   4? 8?1?
0.5?? 2,   4?1, 2? 0,   8?0, 3? 0, 3?0, 0? 0, 0?0, 0? 2, 15?1,   5? 10?2?
?? 6, 11?3, 5? 4, 13?0, 4? 0, 6?0, 3? 2, 1?1, 0? 12, 31?4, 12? 36?9?
??????
??????





























0.5?? 0.5?1.5 1.5?3.5 3.5? ????
3.5?
???? 1?  1.0? 1
?????? 2?2.9? 2?16.0? 3?3.0? 7
???? 2?1.0? 7?1.0? 9
??? 1?2.0? 1?1.0? 2
???? 22 22
?? 1?4.0? 1
1.5?3.5 ???? 13 13
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